The MERITO co-ordinated project aims at studying and developing several innovative Artificial Intelligence techniques in order to analyse and evaluate problems involving qualitative information and defined in changing environments. The study is oriented towards the modelling and resolution of a financial problem: the measurement of credit or default risk. The methodology is based on the improvement of soft-computing techniques, such as support vector machines (SVM) and radial base functions (RBF) by using orders of magnitude qualitative models. The use of these techniques will, on the one hand, permit the introduction of experts' knowledge and, on the other, to extract knowledge from results. It is planned to develop a methodology based on the study findings in order to measure firms' credit risk using their financial data and market and environment information. As a consequence of this project, there is the intention of launching a software tool, which measures the risk of default from financial and qualitative information. This product would provide a valuable decision support system and confer firms and financial bodies with a significant competitive advantage.
Project objectives
The MERITO co-ordinated project's global objective is the development of an innovative methodology especially suitable for aiding decision making in the analysis of default risk, for the later construction of an efficient software tool adapted to market and able to evaluate financial credit risk.
The MERITO co-ordinated project has two well-defined sides: On one hand, innovation and technological improvement; on the other, the modelization and solution of a financial problem. For this reason it has two specialised closely related subprojects and therefore it contributes to the knowledge exchange between the research areas of Artificial Intelligence and Finance, contributing to the solution of complex problems.
Subproject 1 is devoted to the design of soft-computing techniques. The group of researches working on this subproject is composed of computer scientists, artificial intelligence experts and mathematicians from the Universitat Politècnica de Catalunya (UPC). Subproject 2 is devoted to the analysis and measurement of credit risk. The team of researchers is composed of specialists in artificial intelligence, applied mathematics and finances from the Management School ESADE (Universitat Ramon Llull -URL). Subproject 2 is also in charge of the global coordination of the MERITO project.
The overall goal of the MERITO project can be summarised in the following objectives:
Objective 1: Delimitate and define a framework for the problem to be addressed. Determine the set of relevant quantitative/qualitative variables for the analysis of credit risk.
(Subproject 2).
Objective 2: Study and improve qualitative techniques based on orders of magnitude models to be used in expert knowledge acquisition. (Subproject 1). Objective 5: Establish a methodology to be applied to the proposed problem. (Subproject 2).
Objective 6: Evaluate and analyse the results obtained from the defined methodology. (Subproject 2).
Objective 7: Build a software tool allowing the measurement of credit risk. (Subproject 1).
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Objective 8: Study the viability of the software tool and design operation planning. (Subproject 2).
The main available means to achieve these objectives are the investigation made up by researchers in the two teams and the economical support of the Spanish Ministry of Science and Technology. With this economical support two databases have been purchased: the one to Standard & Poor's and the other to Thomson Financial (this has been the most expensive inversion of the project), also two PC and some bibliographical material have been bought, two diplomat engineers in computing science have been contracted, and the inscriptions and assistance to several national and international congresses of the researchers have been paid.
In order to get the mentioned objectives, the work corresponding to the co-ordinated project MERITO has been structured into 14 tasks or activities, keeping the next specified timing: 
LANDMARK 6: At the end of this task a report with the detailed description of the necessary algorithms to develop the methodology will be available. 
Success level reached in the project
The success level reached in the project for the time being is described below for each one of the activities already accomplished as well as the activities in progress. Task 1. Monitoring and scientific coordination of the project. Coordination of subproject 2. Task 1 is evidently in progress and it will end at the conclusion of the project. 20 work meetings (one per month) have been carried up for the scientific coordination of subproject 2, supervising the tasks of the researchers following the established chronogram, as well as 2 plenary meetings.
A web page, accessible to all the MERITO co-ordinated project's members under username identification, has been designed. This intranet reflects the entire project's evolution; it reflects the state and evolution of every task of the project by using different colours. At each time, during the progress of the project, it is viewed in green the already accomplished tasks, and in orange the tasks which are in progress. In addition, it points the dates of MERITO's work meetings and it provides access to all publications related to the project and information about congresses and meetings that have to do with the MERITO project's range of topics.
Task 2: Coordination of subproject 1. Task 2 is evidently in progress and it will end at the conclusion of the project. 20 work meetings (one per month) have been carried up for the scientific coordination of subproject 2, supervising the tasks of the researchers following the established chronogram.
Task 3: Delimitate and specify the problem and determine the set of quantitative/qualitative variables. Task 3 is over; it ended successfully in the beginning of the summer 2003. The financial problem has been delimited and the set of indicators or variables from which the information has to be extracted has been chosen.
Starting from original numerical data from 1240 companies, and according to the criteria of the experts in finances, a set of 21 variables has been chosen. Variables have been split up depending on their characteristics. In this way, there are variables of "identification", of "rating", "descriptive", of the "size of the company", of the "stock-market volatility", of "activity", "financing", "liquidity" and "profitability". Specialists in finance and statistics have been involved in this task, taking part in the analysis of the kind of expert information to be introduced in the model (importance of the industry and the country or countries where the firm operates in the evaluation…). Some of the variables have been discretised in a qualitative model of absolute orders of magnitude to be used by the automatic learning systems that are being developed in the MERITO co-ordinated project.
A report with the obtained results has been elaborated (LANDMARK 1). We have studied the modelization of expert's knowledge and reasoning through the development and implementation of qualitative techniques based on orders of magnitude models. A qualitative system, based on absolute orders of magnitude, that represents factors involved in the evaluation of a firm's credit risk or an issue of bonds has been constructed. This system allows a classification of companies by means of their level of credit risk, emulating financial rating, by using qualitative operators and taking into account the different influence degrees of the variables. A software application has been constructed in order to verify the correct performance over data of the database built in task 4.
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A report with the obtained results has been elaborated (LANDMARK 3).
Task 6. Study and adaptation of RBF neural networks. Task 6 is over; it ended successfully at the end of 2003. We have studied how to improve the structure of radial basis function neural networks in order to introduce experts' information and to extract knowledge for their applicability to financial credit risk measurement. A dating of inputs (patterns) has been done with the aim of introducing expert's information in the learning process. In the improvement of RBF's performance, special attention has been paid to the qualitativization of the domain of activation functions. Orders of magnitude models have been introduced in the development of this non-linear type of algorithm and the selection of the stopping criteria has been discussed. The running of the inputs' adaptation starting from the use of expert's knowledge has been tested over data, of the database built in task 4, to study the results of credit risk prediction over a set of companies by using companies' economicfinancial variables and their Standard & Poor's risk classification. The results of tests show that the learning capability of a RBF neural network is improved when using qualitative information.
A report with the obtained results has been elaborated (LANDMARK 4).
Task 7. Study and adaptation of SVM neural networks. Task 7 is over; it ended successfully at the end of 2003. The applicability of Support Vector Machines to the problem of financial credit risk measurement has been studied, by analysing how to improve their structure in order to introduce experts' information and to extract knowledge. Specifically a methodology that allows constructing kernels able to work with data described in a qualitative space of orders of magnitude has been developed. At the present time three alternatives for these kernels have been built and the way in which these kernels measure the degree of "remoteness" and "closeness" between the different descriptors of the companies has been studied. In order to test the correct operation, the results of credit risk prediction over data from the database built in task 3 have been studied. A report with the obtained results has been elaborated (LANDMARK 5).
Task 8. Integration of the studied techniques. Task 8 is in progress and it will end at December 2004. Once the three previous tasks had been performed, in which orders of magnitude qualitative techniques have been studied and developed and RBF and SVM have been studied and adapted to be applied to the analysis and measurement of credit risk, these three techniques are integrated to shape the methodology of the project. This integration is made both in the description of the input variables and in the kinds of kernel functions and parameters used in the corresponding architectures, as well as in the qualitative distances used in the process of classification of the companies according to their credit risk.
Task 9. Development of a methodology fitting for the analysis and measurement of credit risk. Task 9 is in progress and it will end at summer 2005. Task 9 is currently in its first stage, it runs from the progress of task 8, and intimately related with it. Its second stage will begin in spring 2005 once task 10 provides results and proposes improvements. 
Results indicators
The results indicators for the time being are listed below.
Personal on training
As has been pointed out in Task Finally, a thesis of Degree in Business Administration "Análisis y evaluación del rating empresarial utilizando técnicas con aprendizaje automático" is in progress.
Publications
The publications framed in the MERITO co-ordinated project: 2 book chapters, 7 journal articles, 18 proceedings papers corresponding to different national and international congresses, conferences and workshops, 5 university technical reports and 1 PhD Thesis, are detailed in Task 14 of Section 2.
Collaborations
The MERITO co-ordinated project coordinator together with another of its members gave a scientific seminar in the frame of the 17th 
